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(54) Elastic and sliding valvular joint, suitable to work in pre-filled syringes

(57)  The elastic-sliding valve of the present inven-
tion is specifically designed to isolate and hermetically
enclose the liquid contained in a pre-filled syringe,
avoiding its contact with the syringe needle (11); prefer-
ably, the elastic-sliding valve is located within the sy-
ringe so as to be effective for dispensing a single med-
icament product and, alternatively mixing a plurality of
medicament products prior to dispensing.

The elastic sliding-valve comprises a discoidal elas-
tic valve member (4) and a cooperative element (5)
wherein one of the discoidal elastic valve member (4)
and cooperative element (5) is movable relative to the
other for opening the elastic-sliding valve for communi-
cating product from an internal chamber of the pre-filled
syringe upon movement of the plunger (7,8) of the sy-
ringe toward the base (40) of the syringe.
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Description

BACKGROUND OF THE INVENTION

[0001] The presentinvention is drawn to pre-filled sy-
ringes and, more particularly, an elastic-sliding valve to
produce a hermetic closure inside a pre-filled syringe
which keeps the liquid content to be injected totally iso-
lated, in order to prohibit the liquid from coming in con-
tact with the needle or the external air.

[0002] The characteristic feature of known pre-filled
syringes is that they have a cylindrical and hollow main
body, with a front section where a communication neck
with the injection needle is formed, while inside is a man-
ually movable plunger which extends outward from the
back of the main body which is open. All of these known
syringes have an inner chamber formed inside the main
body, constituting the temporary location of the liquid to
be injected. This inner chamber is defined by the cylin-
drical wall of the main body, the above mentioned front
neck where the needle and the active head of the man-
ually movable plunger.

[0003] Argentine Patent No. 250.277 discloses a sy-
ringe which supports a very special valve plug whose
function is to keep the liquid isolated inside of syringe
body thus avoiding contact with the needle until the in-
jection is performed. Thus, during the placement of the
needle and coupling it to the plugging cone or syringe
neck and withdrawal of the protecting sheath to perform
the injection, the liquid is kept isolated inside the main
body of the syringe, ensuring that these coupling and
uncoupling actions do not cause some unwanted loss
or spilling. The plug is specially designed to be placed
in the neck occluding the same from the outlet mouth.
Itis important to point out that the plug of the mentioned
Patent No. 250.277 is specially designed for the mouth
of the syringe neck that faces the injection needle. Due
to its special shape the same releases the liquid only
when hydraulic pressure is produced from the plunger
towards the syringe. This pressure partially removes the
plug and the liquid flows.

[0004] Accordingly, it would be highly desirable to pro-
vide a pre-filled syringe with an elastic-sliding valve
which can be selectively located within the syringe so
as to be operative with either a single product chamber
or, alternatively, a first product chamber and a second
product chamber wherein movement of the plunger
away from the base opens the elastic-sliding valve
member so as to mix the first product and the second
product prior to dispensing same.

[0005] Accordingly, it is a principal object of the
present invention to provide a pre-filled syringe as de-
scribed above having an elastic-sliding valve selectively
located in the syringe for dispensing either a single med-
icament product or delivering a plurality of medicament
products which are mixed together prior to dispensing.
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DESCRIPTION OF THE INVENTION

[0006] The elastic-sliding valve of the present inven-
tion is specifically designed to isolate the liquid con-
tained in a pre-filled syringe, avoiding its contact with
the needle; preferably, the elastic-sliding valve is locat-
ed within the syringe so as to be effective for dispensing
a single medicament product and, alternatively mixing
a plurality of medicament products prior to dispensing.
[0007] The elastic-sliding valve comprises a discoidal
elastic valve member and a cooperative element where-
in one of the discoidal elastic valve member and coop-
erative element is movable relative to the other for open-
ing the elastic-sliding valve for communicating product
from an internal chamber of the pre-filled syringe upon
movement of the plunger of the syringe toward the base
of the syringe. In accordance with a preferred embodi-
ment of the present invention, the discoidal elastic valve
member has a peripheral portion which seals on the cy-
lindrical wall and a disklike central portion. The cooper-
ative element likewise comprises a peripheral portion for
sealing on the cylindrical wall and includes a central por-
tion. One of the central portions includes a closure ele-
ment and the other of the central portion includes a fluid
passage which receives the closure element when the
elastic-sliding valve is in the closed position. In accord-
ance with the preferred embodiment, the central portion
of the discoidal elastic valve member is provided with
the closure element and the central portion of the dis-
coidal valve element further includes a plurality of open-
ings distributed around the closure element for commu-
nicating product. The elastic-sliding valve may be locat-
ed adjacent to the base of the syringe and in that position
is useful for dispensing a single medicament product
when the elastic-sliding valve is opened upon move-
ment of the plunger away from the base and product is
dispensed through the open valve upon forward move-
ment of the plunger toward the base. Alternatively, the
elastic-sliding valve divides the internal chamber into a
first product chamber and a second product chamber.
Movement of the plunger away from the base results in
the opening of the elastic-sliding valve member so as to
mix the product in the first chamber with the product in
the second chamber prior to feeding the product upon
movement of the plunger forward toward the base.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The details of the present invention will be
made more clear from a consideration of the following
detailed drawings which are merely illustrative of the in-
tentions of the basic concept of the present invention.
[0009] FIG. 1 is a sectional view showing the elastic-
sliding valve of the present invention;

[0010] FIG. 2 is a sectional view similar to FIG. 1
showing the valve in the open position;

[0011] FIG. 3 is a perspective view of the discoidal
elastic valve member;
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[0012] FIG. 4 is a perspective view of the cooperative
element;
[0013] FIG. 5is a sectional view of a pre-filled syringe

wherein the elastic-sliding valve is located to provide a
first product chamber and a second product chamber,
the elastic-sliding valve being in the closed position;
[0014] FIG. 6 is a sectional view as in FIG. 5 wherein
the plunger is moved away from the base so as to open
the elastic-sliding valve for mixing the product in the first
chamber with the product in the second chamber;
[0015] FIG. 7 is a view similar to FIG. 6 showing com-
plete mixing of the two products;

[0016] FIG. 8 is a sectional view similar to FIG. 7
wherein the plunger is being moved toward the base for
dispensing the mixed product toward the needle pas-
sage;

[0017] FIG. 9 is a sectional view similar to FIG. 8
showing the plunger in its complete forward position;
[0018] FIG. 10 is an alternative embodiment of the
elastic-sliding valve similar to FIG. 2;

[0019] FIG. 11 is an alternative embodiment of FIG.
10 showing the valve in the closed position;

[0020] FIG. 12 shows an alternative embodiment of
the present invention wherein the location of the discoi-
dal valve member and the cooperative element have
been reversed with respect to FIG. 5;

[0021] FIG. 13 shows the valve of FIG. 12 in the open
position upon movement of the plunger away from the
base;

[0022] FIG. 14 shows the location of the elastic-sliding
valve adjacent to the base for dispensing a single prod-
uct; and
[0023]
position.

FIG. 15 shows the valve of FIG. 14 in the open

DESCRIPTION OF AN EMBODIMENT OF THE
INVENTION

[0024] With reference to FIG. 1, the elastic-sliding
valve of the present invention is illustrated and includes
a discoidal elastic valve member 4 and a cooperative
valve member 5. The discoidal elastic valve member 4
has a peripheral ring portion 32 and a disklike central
portion 30. The disklike central portion 30 carries a hol-
low stub 13 which acts as a closure element. The stub
13 may include a ridged surface 17 as shown in FIG. 3.
The central portion 30 further includes a plurality of
holes or openings distributed around the closure mem-
ber for reasons to be made clear hereinbelow.

[0025] The cooperative element likewise has a pe-
ripheral portion 34 and a central portion 36. The central
portion 36 is provided with a fluid passage 15 which re-
ceives the closure element 13 of the discoidal valve
member 14 when the valve is in the closed position as
shown in FIG. 1. FIG. 4 is a perspective view of the co-
operative element 5. FIG. 2 illustrates the elastic-sliding
valve in the open position.

[0026] With reference to FIGS. 5-9, the operation of
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the elastic-sliding valve of the present invention will be
discussed in detail as it is applied to a pre-filled syringe
for a plurality of medicament products.

[0027] With reference to FIG. 5, the elastic-sliding
valve comprising the discoidal elastic valve member 4
and the cooperative element 5 is located in the pre-filled
syringe on the cylindrical wall 1 at an intermediate loca-
tion so as to divide the internal chamber defined by the
cylindrical wall into a first product chamber 2 and a sec-
ond product chamber 3.

[0028] With reference to FIG. 5, the pre-filled syringe
having the cylindrical wall 1 is connected to a base por-
tion 40 and includes movable plunger 7, 8 which togeth-
er with the cylindrical wall 1 and the base 40 defines the
internal chamber of the pre-filled syringe. The elastic-
sliding valve divides the internal chamber, as noted
above, into a first product chamber 2 and a second prod-
uct chamber 3 wherein the products are illustrated re-
spectively by reference numerals 9 and 10. The base
communicates with a passage 18 to a needle 11 which
may be covered, as is known in the art, with a protective
sheath 12. A plug valve 6 is included in the passage so
as to insure no inadvertent leakage and is designed as
known in the prior art so as to be movable to an open
position for communicating flow from the internal cham-
ber to the needle 11 upon application of pressure by for-
ward movement of the plunger 7, 8 toward the base 40.
[0029] With reference to FIG. 6, as the plunger 7, 8 is
drawn back in the direction F away from the base 40,
the cooperative element 5 slides on the cylindrical wall
under the suction force of the plunger thereby removing
closure element 13 from fluid passage 15. This allows
the product in product chamber 2 to be drawn through
passages 14 and 15 in elements 4 and 5 respectively
into the second product chamber 3 where the two prod-
ucts may be intermixed. FIG. 7 shows the completion of
the mixing step.

[0030] With reference to FIG. 8, the plunger is then
moved forward so as to move the mixed medicament
product from the second chamber 3 again through pas-
sages 5 and 14 in elements 5 and 4 into first product
chamber 2 and thus into passage 18 wherein the pres-
sure unseats plug valve 6 so as to allow the medicament
product to proceed to the needle portion 11 of the pre-
filled syringe. FIG. 9 shows the position of the valve
members upon complete movement of the plunger 7, 8
toward the base 40 wherein all of the medicament is dis-
pensed and the closure element 13 is again seated in
the opening 15.

[0031] FIGS. 10 and 11 show a modified form of the
elastic-sliding valve of the present invention which in-
cludes ring flanges on each of the peripheral portions of
the elements 4 and 5 of the elastic-sliding valve of the
present invention. This reduces contact surface be-
tween the elements and the cylindrical wall which makes
sliding movement of the element 5 as well as movement
of the element 4 easier without loss of air tightness.
[0032] FIGS. 12 and 13 show the elastic-sliding valve
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member located in position similar to FIG. 5 wherein the
positions of the elements 4, 5 have been reversed such
that on the suction stroke of the plunger 7, 8, as shown
in FIG. 13, the discoidal elastic valve member 4 slides
so as to remove the closure element 13 from the pas-
sage 15.

[0033] FIGS. 14 and 15 show the location of the elas-
tic-sliding valve of the present invention adjacent to the
base which is the preferred location when dispensing a
single medicament product from the internal chamber.

[0034] It is to be understood that the invention is not
limited to the illustrations described and shown herein,
which are deemed to be merely illustrative of the best
modes of carrying out the invention, and which are sus-
ceptible of modification of form, size, arrangement of
parts and details of operation. The invention rather is
intended to encompass all such modifications which are
within its spirit and scope as defined by the claims.

Claims

1. A pre-filled syringe having a cylindrical wall con-
nected to a base and a moveable plunger which to-
gether with the cylindrical wall and the base define
an internal chamber for a liquid product to be dis-
pensed, the base being provided with an outlet
communicating with a passage for feeding product
from the internal chamber through the passage to
a needle upon movement of the plunger toward the
base, the improvement which comprises an elastic-
sliding valve positioned within the internal chamber,
said elastic-sliding valve comprising a discoidal
elastic valve member and a cooperative element
wherein one of said discoidal elastic valve member
and cooperative element is moveable relative to the
other for opening the elastic-sliding valve for com-
municating product from the internal chamber
through the passage upon movement of the plunger
toward the base.

2. A syringe according to claim 1, wherein the discoi-
dal elastic valve member has a peripheral portion
with seals on the cylindrical wall and a disklike cen-
tral portion, said cooperative element comprises a
peripheral portion for sealing on the cylindrical wall
and a central portion, wherein one of the central por-
tions includes a closure element and the other of
the central portions includes a fluid passage which
receives the closure element when the elastic-slid-
ing valve is in the closed position.

3. A syringe according to claim 2, wherein the central
portion of the discoidal elastic valve member is pro-
vided with the closure element and further includes
a plurality of openings distributed around the clo-
sure element.
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4.

A syringe according to claim 3, wherein said elastic-
sliding valve divides the internal chamber into a first
product chamber and a second product chamber
wherein movement of the plunger away from the
base results in opening of the elastic-sliding valve
member so as to mix the product in the first chamber
with the product in the second chamber prior to
feeding product through the passage into the nee-
dle upon movement of the plunger toward the base.

A syringe according to claim 3, wherein said elastic-
sliding valve is located adjacent to the base of the
syringe and said elastic-sliding valve is opened up-
on movement of the plunger from the base.
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